This experimental study investigated the mixing behavior and characteristics of dynamic flow structures of cryogenic, non-reactive shear coaxial jet sprays under varying flow conditions, with and without the presence of pressure perturbations due to acoustic forcing transverse to the flow direction. The role of injector geometry was examined using four shear coaxial injectors with different outer-to-inner jet area ratios and different inner jet post thickness to inner jet diameter ratios. Flow conditions at a high pressure spray (reduced pressure of 0.44) with varying outer-to-inner jet momentum flux ratios (J ~ 2 -20) and maximum amplitude in the pressure perturbation (pressure antinode) at the jet axis location were considered. Nitrogen was used as the test fluid for the injector streams and to pressurize the chamber. The inner and outer jet temperatures were independently controlled so that the inner condensed flow was cooled down to or below the saturation temperature of the liquid. Back-lighting the coaxial spray resulted in a silhouette of the dense inner core, which appeared as a dark column. This distinguished it from the outer gaseous flow, and thus, enabled high speed images to capture the jet flow dynamics. Dark-core length measurements, pertaining to the unmixed portion of the dense inner flow, were used to indicate the extent of mixing under the different flow conditions and injector geometries. A basic application of proper orthogonal decomposition on the intensity fluctuation of the high speed images enabled the extraction of the spatial and temporal characteristics of the dominant flow structures that existed in the flow field at baseline conditions and during exposure to acoustic forcing.
